H 2 ) will be available in the system. Therefore, the efficiency of nano-Fe 0 as a reducing agent for environmental remediation is yet to be demonstrated.
for reductive dechlorination of halogenated carbons [1] [2] [3] [4] . The success of Fe 0 for reductive dechlorination has encouraged researchers to test its applicability to several other classes of substances [4] [5] [6] [7] [8] [9] [10] . In the meantime Fe 0 is considered as a universal material for unspecific contaminant removal from aqueous systems [6, 8, 11, 12] . It is essential to note that neither isolated Fe 0 nor its individual corrosion products are responsible for quantitative contaminant removal. The whole dynamic process of Fe 0 oxidative dissolution coupled to iron hydroxide precipitation and crystallization at pH > 4.5 is responsible of contaminant removal and sequestration [12, 13] . In this dynamic process, contaminant reduction via surface-mediated reaction (by Fe 0 , adsorbed Fe II or adsorbed H) is likely to occur but the discussion of its extent is a complex issue. It is the intension of this communication to draw the attention of the scientific community on this key issue for nanoscale Fe 0 injected into the subsurface for groundwater remediation. (table 1) .
Nanoscale iron for groundwater remediation

Discussion of modeling results
Assuming uniform corrosion for spherical particles, the corrosion process of concentric layers of Fe 0 yields concentric layers of iron oxides (iron corrosion products) (Fig. 1) . The number of Fe atom per particle can be calculated using Eq. 5.
Similarly, the number of Fe atom at the surface of each particle can be calculated using Eq. 6.
The factor "2" in Eq. 5 and Eq. 6 accounts for the fact that each unit cell contains 2 Fe atoms. . Although all three approaches exhibit the same trend, Fe 0 oxidative dissolution is a chemical process which is discussed the best on the basis of molar ratios (from the surface). Additionally, the amount of available contaminant has to be considered as well. In other words the molar ratio of dissolved Fe to available contaminants should be used to discuss difference in reactivity. how long these reductive conditions will prevail or whether they could manage to reductively transformed the whole contamination.
Efficiency of nano-Fe 0 reactive zones
The first problem of reactive zones is inherent to the high reactivity of nano-Fe 0 [33] . Unlike inert adsorbents (e.g. activated carbons) having an adsorbing area (adsorption capacity) which is only "reserved" to contaminants, nano-Fe 0 are readily oxidized by water and the primary products (Fe II , H/H 2 ) are transported by water or are adsorbed on Fe 0 , solid corrosion products or geo-materials. Unless nano-Fe 0 , is added to sustain a process in the subsurface its efficiency in the short and middle term is questionable. In fact, whether nano-Fe 0 is transported to the reactive zone or not, it will be oxidized by water. Nano-Fe 0 oxidation can be accelerated by contaminants which are then reduced more likely by co-reductants [6, 8] .
But once Fe 0 is depleted, no subsequent supply of co-reductants is possible. systems is mainly due to their continuous enmeshment in the matrix of in-situ generated corrosion products in the inter-particular space (pores) within the Fe 0 wall [12] . Beside the side exclusion favouring this dynamic process, the long-term availability of Fe 0 was the other warrant for this mechanism. The efficiency of size exclusion in reactive zone is uncertain and Fe 0 depletion is rapid. Therefore, the stability of removed contaminants in reactive zone created by nano-Fe 0 injection is uncertain.
Concluding remarks
This communication has complained that the reaction kinetics in systems with nano-Fe 0 is not properly considered in the current discussion of the efficiency of reactive zones. More reactive materials (smaller particle size) may rapidly reduced contaminants but also rapidly produced co-reductants. Accordingly, it is still not certain whether the 
